RHODACARIDAE (ACARI : MESOSTIGMATA) FROM NEAR ADELAIDE,
AUSTRALIA. 11, ECOLOGY

by D. C. Lee*

Summary

Lic, D, C. (1973 ) —Rhodacaridae (Acari ; Mesostigimata) from near Adelaide, Avstralia. 11,

Ecology. Trans. R. Soc. 8. Aust. 97(2), 139-152, 31 May, 1973,

Serial collections of thodacarid mites extracted by desiceating funnels from surface soil
(greatest depth: 4 cm), mosy and plant litter, at two sites on the western slopes of Mount
Lofty, overlooking Adelaide, South Australia were studied, as were small collections of rhoda-
carids from two sites on the Adelaide Plain.

The presence ol lwo communitics of hemiedaphic rhodacarid mites is demaonstrated by
differences in the characteristic species of two sites and a significant association into two groups
of the species of one subfamily (Ologamasinae). Population density is higher in the wet, cool
winter and where there s substantial, decomposing plant Jitter, Varjalions are demonstrated
hetveen some $pecies in the number of generations per year, the time for occurrences of
particular life-history stages and the sex ratio, It is suggesicd thut specics of Athiasellu prefer

higher nutrient loamy soils, while Gamascllus is almost confined to low nutrient, sandy soils,

Infroduction

Rhodacarids are mainly predatory mites, and
are most common and diverse in form in
Southern Temperate regions. The present
work formed part of a study on rhodacarids
from the environs of Adelaide, South Australia
(Lec 19701). Part I dealt with systematics (Lee
1973) and should be referred to for the
authority to names of rliodacarids collected.
Part 111, dealing with behaviour, is to he pub-
lished.

Most rhodicarids are hemiedaphic, being
free-living in surface soil, plant litter, o in
moss or other plants with a similar growth
form. Somc taxa, however, are not hemie-
daphic. Thus, Hydrogamagsus, Litogamusus,
Parasitiphis, Periseiys and Tangaroellis have
anly been found in or near the littoral zone,
usually on rocky shares; Rhodacaropsis has
only been found in the littoral zone on syndy
shores: Cyriolgelups or Euryparasitus have
senerajly heen collected from bird or mammal

nests or from but caves; Tangaroellus porosus
Luxton has vsually been found under the cara-
paces of barnacles; and the two species of
Luelapronyssus  have been found closely
associated with flies or termites. Ecological
studies demonstrating more limited habitat
preferences  include only non-hemiedaphic
thodacarid mites. Thus, Hydrogamasus littor-
afis (G. & R. Canestrini) mainly occurs in
rock crevices in a limited part of the littoral
zone(Glynne-Williams & Hobart 1952, Morton
1954). Rhodacarus and Rhodacarellus are
commoner in the deeper soil layers (i.e. they
are euedaphic) and are limited to purts of
sampled areas {Sheals 1957, Davis 1963, Wood
1967a, Emberson 19682). Cyrralaetaps and
Euryparasitus are commoner in mammals’
nests that are on the ground and made of moss
(Mrciak, Daniel & Rosicky 1966).

There is a problem in defining precise habi-
tats for ground inhabiting mites, because a
species may occur in strictly limited habitats,

* Sputh Avstralian Museum, Adelaide. S. Aust. 5000.

Pips, D. C. (1970)—The taxonomy and general hiology of the Rbodacaridae (Acariz Mesostig-
mutg). M.Sc. thesis, University of Adelaide, Auvstralia (unpublished).

*EmBERsON, R. M. (1968)~— The Mesosiigmaty of certain coniferous forest soils in  Western
Quebec, with a preliminary account of North American Rhoducaridue (Acarina)., Ph.D. thesis,
McGill University. Montreal, Canada (unpuhlished).
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but gt widely differing localitics. For instance,
it has heen shown in three different studies thar
Rbetaearus rosens Oudemans hag a limited dis-
tribution, It occurred only in a limited area in
minerul soil over iron-stone in grassland ( Davis
19631, in non-calcaveous drift around u lime-
stone outcrop in moorland (Waood 1967a); and
in allpvial saltmarsh (Luxton 1967}, This type
of distribution for a number of species of mife
led both Davis (1963) and Wood (1967h) ta
Suggest that many mite species consisl of eoolo-
gical roces with different demunds upon the
environment and therefors occurting in quite
different habitits.

The muin aim of the present work was 10
demonstrate whether or not there wure any habi-
tut preferences amongst hemleduphic thoda-
carid mites. [nerdental information on seasonal
Muctuations of populations and  lifc-histories
was also sought, T addition, because species
association was considered in relation to habitat
preferences, the eorrelation between taxonomic
affiniy and degree of co-exislence is discussed.

Four sites were inttially sumpled befare 1wa
were selected for serinl spmpling. The results
of the meliminury sampling from the two sites
that werc it sampled again are also given, be-
cause lhey supggest o possible  correlution
Letween certain penera and  environmental
factory.

Methods

Two extraction methods were used: one for
dealing with disturbed “bag” samples collected
throughout a vear and the other for undis-
turbed “core™ sumples collected in August,

L. Bag Sampling anel Extraction

Soil. down to a depth of approximalely 4
cm, and the litter or moss on it was scouped
into o plastic bag with 1 trowel. The volume of
a sample was about 1250 ml, and was taken
Fraom un wreq of approximately 250 em®, This
sunple was poured nto an aluminium tube
(149 x 40 cm) with a wire mesh hotiom, which
was placed on u coarser wire mesh i 4 funnel
(diameter of mouth—22 ¢m) leading down
into a glass vial of 75% aleohol. The sumple
wis heated from above by a 40 wait ¢lectric
light bulb for five days.

Bug wamples were collected once a fortnight
for a year (24.v.1968-23iv.1969). On each
oceasion four samples were collected between
1T ame and 4 pom: 2 from the Summit Site
{Scl or S1), and 2 from the Foothilly Site
(Fcl or Fl1)—sce appendix. One sumple of
moss on soil and another of plant litter on
50il were taken from each site. A tolul of 108
samples wete collecied in the series,

D. C. LEE

2 Care Sampling aned Lxtraction

Steel core samples (5015 e dameter x 4
et depth) were driven into soil covered hy
moss or litter, dug out, and then sealed by o
fidd al each end. The volume of ¢uch core was
about 83 mlb and from an arca of approsi-
nudely 20 cm?. The steel cores, without lids.
were inverted on wire mesh in multipfe Tull-
gren {unmels, so that the decpest part of the
soil was uppermost, These funncls incorporated
forced draught ventilation to prevent water
condensation, The samples were heated from
above by thermostatically controlled electric
coils 10 257 C for 2 days. tollowed by 30" C
for 2 davs. 357 C tor 2 duys and finally 40° C
for 1 day.

Corc  sumples  were only  collected  an
SVilL1968 and J2,viii.1968, On cach occasion
16 cores were tauken from points evenly spaced
throughout each of 4 plots (S1, §2, Fl :nd
E2}—see appendix to this paper. Samples from
2 plots (S2 und F1) were covered hy i« suhb-
stuntial luyer of Fermenting plant litter, and
the other 2 plots (S1 and F2) were covered
by moss and a hittle raw leaf litter. A total of
128 core samples were cullected in the seres

Sites

Four siles wereg sampled between |he summil
of M. Lofty and the coast-line of the Adelaide
Plan, In the uppendix, the Summil and Fool-
hills Siles whieh were extensively sampled are
deseribed in detail, while the Plains and Caastal
Sites from which only small collections were
made are given a bricfer description, Two plots
at each of the two farmer sites are also des-
cribed.

Temperature  and  rainfull  had  lincar
gradients between the coast and Mt. Lofry: the
tormer decreasing and the fatter increasing with
neurness to the summit. On the ather hamd, the
Supimit and Coastil Sites were similar in huy-
ing low notrient, sandy soils, in contrast to the
higher nutrient, loamy soils of the two inter-
venient sites. Three sites had a predominately
snative fAora, while the Foothills Site had an
alien Nlora,

The sites that werc cextensively sampled
(Summit and Foothills Sites) included areas
which were elther almost entirety covered by
plant litter or similatly covered by moss, Core
samples were only collected from rectanpular
plots in such uniforny ureas: one mosy plot and
one litter plot at each of the two sites. On the
other hand bag samples were collected from
larger areas including beth plant lHeer and moss
patches.
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Resalts

|, Species und [orins represented

Preliminary bag samples from the Plaing and
Coustal Sttes in May and Janc, 1965, produced
the following thodacarids (number of speci-
mens in parentbesis) . Plaing Sitc—R hodacaruy
rosens  (18), Gamasiphis  australiciey (4),
Athigsella dentata (29); Coastal Site-—(rama-
sellus grossi (13), Acugamasuy elachyaspis
{8). It would have been valuablc to have pro-
ceeded with serial sampling at these two sites,
Bl becquse of a time limitation this was only
done at the two other sites which supported
mure thodacarid species.

Sizes and collgction dates of preliminary
samples from the Summit and Foothills Sites
were not comparable with those of the other
two siles and are therefore mnot listed, Serial
samples from the Summit and Foothills Sites
produced twenty-two species of rhodacarids
{Figs. 1, 2). A female Rhodacarellus silesiacas
was listed {Lee 1973) from the Foothills Site,
bur this way taken while collecting miles alive
for laboratory cultures. Such collections other-
wise only Included species taken in serial
samples.

Only a small proportion of immalure rhudi-
carids were collected. The 3 species for which
resulls are presented (Figs, 6, 7) produced i
relutively high proporlion of these stages,
Further comments ©on immature stages are
mile below under Section 5 (Seasonal Varia-
tion) .

The sex ratio (male/female) of the 12
commonest rhodacarids from serial samples is
as follows: Gamasiphis fornicatus, 0.26: Acu-
gumtasiey . semipunciatus,  0.33;  Geogamasus
minimns, 0.34y Geogamasus  howardi, 0415
Gamasiphts sqecus, 0,45, Gennasellus cophinygs,
0.56. Gamascllus  concinnus, 0.66; Anrten-
nolaelapy celox, 0.67; Gamasellus tragardhl,
0.7 Athiasella dentatu. 0.83: Euepicrius fila-
medtosis, 0.84; Athiasella relata, 1.23.

2. Differences between sites

Numbers of specimcns were as follows;
Summit Site, 2784 (bag samples, 2137: core
samples, 647); Foothills Site, 3340 (hag
samples, 2707 ¢ore sampley, 633},

Number ef species were as follows: Summit
Site, 20: Foothills Site, 15. The majurity (13)
of cpecics were found at both sites, but there
was a considerable difference in the composi-
tion of the fuunw. ‘I'his difference is demon-
straledd by presenting the dominance and fre-
quency of Lthe 12 commenest rhodacarids (Figs.
3, 4. Daminance is the percenlage of the total

13

specimens that belong to a specics, and is rep-
resented by the size of a shaded uren w2
coliumn. Freguency is the percentage of samples
in which & species was found, and is represen-
led by the numbers in the centre of a shaded
arca. Different species are characteristic {ie.
the most dominant and frequent) of different
sites.

3. Differences berween soil cover of Kitey
caompared wirh moss

Numbers of specimens were as follows:
litter, 3558 (bag sumples, 2696; core samples,
862). moss, 2566 (bag samples, 21448, core
samples, 418). A similar indication is given if
the resulte from the core samples alone are
expressed as rhodacarids/m?* as follows: Sum.-
mit Moss Plot, 3450; Summit | juer Plot,
na60: Fouthills Moss Plot, 3080; Foothills
Litter Plot, 6310.

Numbers of species from Summit and Foot-
hills Sites were as follows: litter, 215 moss, 1Y,
The majotity of specics (18) were found in
both litter und moss-covered soil. Compating
the dominance and frequency of individual
species (Figs. 3, 4) it is cvident that the species
composition of a particular site is simifor
whether it is cavered by litter or moss. The
greatest dilferences are shown by the core
samples when the whole plot was mainly
covercd by cither litter or moss. Some species
show distinct preferences: e.g. Athigsella den-
1are for litter; Gamasellus cophinus for moss,
On the other hand. a preference at ong silg
may be apparcntly reversed al the other site,
c. g Geogamasuy minimiuy.

4. Speetey Association (only Ologomasinae)

Euch site has dilerent characleristic species
(sce Section 2), mainly belonging to the
Ologamasinae. To estabhish whether or not two
communities ate present. the significance of
associations in samples between species of
Dlogamasinag is exumined. 1 have (ollowed
Debauche (1962) in using o correlation co-
cfficient based on a contingency chi sguared
test as a measure of degrec of association or
dissociation of specics.

The correlation coeflicients [rom the results
of bag samples (Table 1) produce the clearest
pattern, Of the 28 terms, 18 are significunt at
the 1% level or Jess, ‘The species fall into twao
groups. One group (Arhinsello dentata and
others) includes species characteristic of the
Foathills Sitc. The other group ((Geagiwnasus
eninimus and others) ncludes species charjc-
tetistic of the Summit Site. Since Athiase!la
deittare and A. relata vegularly occur al hoth
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TABLE 1.
Correlation of Qlogamasinae species in 108 bag samples containing 4,844 ypecimers.
Correlation indices (C X 108), + (association). — (dissociation), upper limit is 707.

A .sem.

Species A.den.  Arel. Ghow. G.min, G.cop. G.con. Glira
Athiasella dentata 43485 4448 —49 —142 256 —197 —36
Athiasella relata (F) +307 1] +57 —32 —48 —14
G eogamasus howardi (CEEF) (%) —319 495 583 —§S66 —299
G eogamasiis mirnimus 0 0 (/7/) . 517 4344 [-399 +58
Gamasellus cophinas 0 0 (/1) (E=F) +580 4398 +287
Gamasellus concinnus (/1) 0 (//7) (TR pevnd +656 4396
Gamasellus tragardhi — 0 /7 (Exm) cgERRY  (FIN) L (EFE)
Acugamasus semipunctatus 4] 0 (/7 0 (k) (k*e) -+349

Significance of relations:
None Positive Negative
P> 0,1 0
P< 0.1 -} —
P< 0.0 T /1)
P 0.001 (8% ) )
the Summit Site as well as the Foothills Site. (Arhiusella  dentata—Gamuxelins  cophinus,

there is, in the main, only a significant dissocia-
tion between Geogumasus howard: und species
atl the Summit Site.

The correlation coeflicients from the results
of core samples (Table 2) are similar to those
of bag sumples but with a drop in significant
associutions. Of the 28 terms, 12 (6 associa-
tions, 6 dissociutions) are significant at the 1%
level or less. Although there arc the samc num-
ber of significant dissociations, 3 are for dif-
ferent pairs of specics. The reduction in
associations is only significant where a pair of
species was either uncorrelated or significantly
associated in bag samples while being signifi-
cantly dJissociated in core samples. This. was
true at the 1% level or less for threc pairs

Athiasella dentata—G amasellus tragardhi, Acu-
gamasus  semipunctalus—Gamasellius  concin-
nus). Such a significant dissociation in core
samples could have had a number of causes:
smaller sample size isolating niches; sampling
separate moss or plant litter covered plots (one
at each site was outside the area used for bag
sampling), thus isolating niches and possibly
introducing new ones: fewer mites per sample;
no seasonal effects such as the absence of any
rhodacarids [rom most summer samples. The
conspicuous change in dominance betwaen bag
and core sampling of Acugamasus semipunc-
taties in “Foothills moss” samples and Gama-
selius tragardhi m “Summit litter” samples sug-
gests that the sigmificant dissociation in core

TABLE 2.
Correlation of Olagamasinue species in 128 core samples coniaining 1,280 specimens.
Correlation indices (C X 104), + (association), — (dissociation). upper limit is 707.

G.eop.  G.eon.

Species Adden.  Arel. G.how. G.min, G.tra. A.semi.
Athiasella dentata +355 4369 —106 —3R2 —24 32F 205
Athiasella relata fEa=y +10 -1-49 —&88 +87 —I56 —35
Geogamasus howardi (FF+) 0 —344 309 —418 —203 +30
G eogamasus minimus 0 0 (VN +213  +322  —+l16l —In6
Gamasellus cophinus (//1) 0 (/17) —+ +264  +236 —102
Gurnayellus concinnidy 0 0 //7) (*3%) (*%) —20 —231
Gamasellus tragardhi (/71 — — + (=) 0 4355
Acugamasis semipunclatits — [ 0 — (1] N (%)

Significance of relations:
None Positive Negative
P> 0.1 0
P01 + =
P< 0.01 (504 (/73
<Z 0.001 §ALD /710
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samples of the above pairs including these
species is duc to the difference in arcas
sampled, The saume cause may apply for the
dissociation between Athiasella dentata and
Gamasellus caphinus.

Seasonal Variations
Seasonal fluctuation in total numbers of
rhodacarids at each site based on bag sampling
are summarised in Fig. 5. There was a con-
spicuous fall in numbers of rhodacarids in
samples collected during the summer (Decem-
ber-February). This is associated with a drying
out of the environment and rainfall figures for
Stirling (5 km SSE of Summit Site) are given
as a faclor closely associated with this process.

The low number of samples taken means
that seasonal differences indicated for the two

.
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sites are tentative. The number of rhodacarids
from the Summit Site was fairly constant
throughout the wetter months (May-Novem-
ber). At the Foothills Site the rhodacarid
population apparently gradually incrcased in
September and October to a peak, which was
nearly twice the highest number at the Summit
Site. If this change is true for the actual popu-
lations it could be related to the dominant
genus at the Foothills Site, Arhigsella, being
multivoltine, while abundant species ut the
Summit Site are univoltine (see below).

Seasonal {luctuation in numbers of the dif-
ferent developmental stages and sexes of
Gamasellus concinnus, Gamasellus tragardhi
and Arhiasella dentata are represented by histo-
grams (Figs. 6, 7). Not enough immature
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stages of the other rhodacarid species were col-
fected to warrant presentation here.

In Canada, where the winter is estremely
cold, Gamasellus vibrissains (which is mor-
phologically very similar to G. tragardhi) over-
winters as advlt females which give rise to a
single generation in the following summer
(Emberson—footnote 2). My results show thut
Gumasellus tragardhi (Fig. 6) has a similar
tife history, except that it over-summers as
adult females and males which give rise to a
single generation in the following wintcr.
Gamasellus concinnus (Fig, 6) is also univol-
tine, but over-summers in the deutonymph
stage, the males emerging before the females at
the onsct of the wet season, Arhiasella deniatg
(Fig, 7) probably over-summers in the adult
stage and it breeds for a longer period, prob-
ubly being multivoltine. Results for some other
species (Lee—footnote 1) are inadequate but
suggest the kind of life-history that they have.
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Geogamasus liowardi, Athiasella relaia und
Euepicrius filamentosus appear to have similar
life-histories to Athiasella dentatu. Gamasiphis
saccus and Gamasellus eoplinus may be uni-
voltine and oversummer in the egg or early
Immature stages.

It is noteworthy that the life-histories indi-
caie that there are large numbers of thoda-
carids (e.g. deutonymphs of Gamasellus con-
cinnus) in the soil during the summer that
were not represented in the samples considered
here, Possibly they move down deeper than the
surface 4 em sampled. There is no clear indica-
tion that rhodacarid species stagger their life-
histories so as to avoid exploiting the environ-
ment concurtently.

Discussion

The Iwelve commoncst species of rhoda-
carids in scrial samples were found ut both
Summit and Foothills Sites, but each site had

Lapmimarl o o | aus! ser/oCTiNGY |DEC . Jan |FERMAR A

Fig. 6. Seasonal fluctuation in numbers of individuals at different developmental stages of Gamasellus
concinhus and G. rragardhi collected in bag samples at two sites during 1968 and 1969,
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Fig. 7. Seasonal fluctiation in numbers of in-
dividuals at diferent developmental stages
of Athiuyella  dentate collected in bag
samples at two sifes during 1968 and

1969.

different characteristic species and amongst
members of the Ologamasinae there was a
highly significant association between species
charactenistic of a site. thus demonstrating the
presence of two rhodacarid communities,

Because serial samples were only taken from
two sites (Summit and Foothills Sites). and
environmental factors were not measured, it is
impossible to confidently associate the rhoda-
carid taxa with particular factors in the envir-
onment. Tf, however, the few samples from the
Plains and Coastal Sites are considered. there

appears to be a similarity between the rhoda-
carid faunas of the Foothills and Plains Sites,
in that Arhiasella had the biggest representa-
tlon, and between the Summit and Coastal Sites
i that Gamasellus had the biggest representa-
tion. It appears, therefore, that the coastal sand
dunes as well as the low nutrient. sandy soils
near the summit of Mount Lofty are favour-
able to Gamasellus while the higher rnutrient,
loanmy soils of the foothills and plain arc not
favourable. The converse appears to be true
for Athiasella. Factors such as temperature and
rainfall, which have a lincar gradient between
the coast and the summit of Mount Lofty, do
not appear to be directly favourable or un-
favourable to particular taxa. Tt is noteworthy
that although the flora at the Foothills Site was
introduced, mainly from outside Australia, the
pamasine fauna was predominantly rhodacarid.
with characteristic species that are probably all
eidemic to South Australia and belohg to
genera probably endemic to Australta,

Although the composition of the rhodacarid
favma of a particular sitc was similar in goil
samiples covered hy litter and those covered by
moss. a few spceies showed a distinet prefer-
ence for one or the other habitat, Other
attributes revealed for certain taxa were the
lendency for species in the same genus to have
similar sex ratios and the specics of one genus,
Gamasellus, to follow quite different life-
histories.

Species of some genera (Arhiasella and
Gamasellus) were characteristic of one site,
while for other genera (Geogarasus) this was
not true. Conflicting hypotheses on species
association were resolved by Bagenal (1951),
who stated that “related species are more likely
to be found in simjlgr, though not identical,
habitats than are unrelated ones”. Hurlbutt
(1968), working on species belonging to
families closely allied 1o the rhodacarids,
reached u similar conchision expressed as
“species which are very different anglomically
or very similar anatomically coexist less often
than species which are moderately similar to
each other”. Certainly the three species of
Gamaselluy associated at the Summt Site are
as dissimilar (see Fig. 2) from each other as
it is possible to select from known species of
Gamuaselles wod would probably be considered
by Hurlbutt (1968) as ‘moderately similar’,
They must exploit different ecologicul niches
within the volume of the small cores in which
they were coilected. The same is likely.
although not so clear-cut for the two species of
Athiasella.
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The very slight but easily discernable mor-
phological difference between Gamasellus trag-
ardhi from the Summit Site and Gamaseilus
grossi from the Coastal Site (Lee 1973) sug-
gests that the level of taxonomic distinction is
closely associated with ease of anatomical diag-
nosis  rather  than  genelic  similavity. The
Rhodacarus specimen from the Summit Site is
possibly equally dissimilar to the Riodacaruy
specimens from the Plains Site (Lee 1973).
both of which T have referred o R. rosens, 1
suspeet that many mite species which show
limited distabution in widely differing geo-
graphical locations (see Introduction) arc also
grouped in one species because of difficultics
in diagnosis,

D. C. LEE
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Appendix: Details of Sampling Sites and Plots

Summiy Site, Locarion: ML 1 ofty, near to sum-
mit, approx. |8 km [rom the sex, Auslraliun Map
Grid co-ordinates: 290600 m E/6127230 m N,
map no. 6628-48-), Dept. of Lands, Adelaide,
Height above sea level: 640-670m. Ruinfall: mean
annual raintall approx. (20 cm.; fieures vsed in
graph (Fig. 51 are for Stitling (5 km SSE of
site) with a me¢an annual rainfall of 119.0 cm,
and & total rainfail in 1968 of 161.6 cmn; it should
he noted thal “a large percentage of roinfall is
lost to the seil by run-off an the Adelaide Hills"
(Specht & Perry 1948). Temperaturé: mean
manthly min /max, temperatures lor Stirling are
Tanuary, 10.57/24.5°C; July, 4,5°/10.5°C, "Ter-
r4in: steep western glope of hill, near to summit,

Soil: Bluck Hill Assoclation—"low nuirieat Te-
setves in most soils in which shallow depth 1s the
chiel limiting physical characteristic” (Litchtield
1960); shallow (10-35 em), durk grey. loamy
sand; an analysis of soil from MI, Lofty Summil
showed 0.0044% PyO; and 00405  Nitrogen
(Specht & Peryy 1948). Vegetation: vpenforest of
Stringy Burk—FErealy piwes obligiuae L'Hént.—with «
sclerophyllovs ynderstorey of $mall native heuth
sticubs including  Banksic  ornate Fy M, ex
Meisn., Lpacris impressa Labill. and Leptosper-
mwmy juniperingm Sm, Fifleen other specics of
mtive shrubs, herhs or grasses were collected from
the site.

Ueneral Suemmir Flor (Scl). A sub-rhomboid
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atea (approximaiely 1% a 12 m) which von-
slitted & cleatine ymongst charred trees with
g drainsge channel ronning through the cenire
A fire had passed rhrough fhe plot three years
tefore (February, 1966). The eastern half of
the cleuring had substantial vegetation, includ-
ing abundant freweed—lxodio  uchilleoides
R. Br. ex Ait. a shart-lived, *“high-fertilily-de-
manding” species depending on the lemporary
vise in fertility-level due to the ashes of the
burnt vegetaiion (Spechl [972). The wesiern
half of the clearing had o sparse vegetation of
heath shrub seedlings and cxtenvive palches of
moss. Plapy litter was almost absent from the
mossy half of the clearing, but had accumu-
lated as raw leaves and twigs atound Lhe bases
of tree slumps. fallen branches and small shrubs
in the other holf, Bag samples were collected
from this plat.
Summit Mosy Plor (S1). A rectangular area (2
% 10 mj lying approximalely at the centte of the
weslern hall of plot Sc1, Covered almasl entirely
by a mat of moss. All core samples, and after
August some of the bag samples. were callecied
fram this plot,
Swmmit Litter Plor (82). A rectangalor ayea (2
% 10 m) lying npproximately 20 m easl of plot
Scl. and separated from It by a bitomen road,
No fire had been through the plol for 25 years.
Understorey  wus thick with heath shrubs and
decomposing plant littér (mainly 1.0 cm deap)
cowvered moss of the ground. Only care samples
were collected from this plol
Faoodhills Site. Losation: Foolthills of M1 1 ofty.
appros, 16 km from the seu. Ausiralian Map Grid
co-ordinutes: 288230 ot E/6127620 m N, map no,
6628-49-e. Dept, of Lands, Adelaide, Height ubove
sen Jevel: 240-270 m. Ruinfall: mean annvul rain-
fall s appros, 940 cm. Temperatura; mean
monthly min./max. temperatures for Glen Osmond
(5§ km W of site) are Janvary, 16°/28°C; July,
7" F15°C, Terrain: hottom of steep northern slupe
(sourh-facing aspecl of ridgel of Watecfall Gully,
just west of First Waterfall, beside an artificial
pond formed by dredging and damming First

Creek, Soil; Osmond Association—"Nulrient 1e-
serves . presimably  intermediate  hetween
low levels . . . and the moderate fevels in the red

brown carthy af the medmont aprons” [ Litchfield
1961): shallow to deep (35-1140 em), alluvial red-
brown loam, artificially moved to present position,
passinly from cresk bed. Vegetation: alien (g it
mainly is on bottom 15-20 m of slope downstiream
from this point. Further up slope Trom site there
are Muanna Gumy—Encalvprles  viminglis  var,
hwheriema  (Naudin)  Burbridge —-and  Drooping
Sheoaks—Casaaring  sieicdae ALY, Fan-leaved
palms (4ivistania sp. ), Olives (Dica paropaea 1.),

Liluce (Syringe vilgarie L) and Pittosporiem (h-

tielarieh Vent, (native of castern stutes); under—
storce of brambles, hracken snd live species of
kerbs and grasses: only nidive planl found was a
amall herb—Geranium pilosun) Forst,

Gynoval Fooriulls Plor (Fol ). A sub-recianpu-
lar arca (spprox. 20 € ¥ m) which constitired
a putch of quile |hick alien vegetalion on the
north bank of 1he pond, Althoueh 1he hank was
steep, the understorey held the plant Hoer in
most places. but where the hank was very sieep,
or the ground slony, there was litlle or no
litter wnd moss or liverwoits grew. Bag samples
were collected from this plot.
Foothifls Litter Plo: 1F1). A rectungular uren
(2 x 10 m) lying approx, at the centre of plut
Fcl. Covered by plant litter (Dlive leaves pre-
dominated, mainly 2.0 cm deep) aml some
herbs and pruss tussocks. Al core samples, and
after August =ame of thc bag samples, were
collected from this plot.
Foothills Mogs Plor {FX), A rectangular fred
(2 x 10 m) lying approx. 10 m wesl of plol
Felo und separated from ic hy ow artificially
chunnelled creek bed. which was slecp and
usually dry. Some soll bare bt mostly Soversd
by moss or liverworts. Under 2 row of small
trees (Pittasporam wndoalutven) evenly planied
glong the west bank of the creck. Only core
sumples were ¢ollected from this plot
Plalay Sice, Location: Hevwood Park, Unlev. nn
the Adelaide Plain, approx. & km fram 1he sea
Australiam  Map Grid co-ordinales: 280810 m
E &I128350 m N, map no. 6628-50-2, Dept of
Lands, Adelaide. Height above sea level: 30-A¢ m.
Rainfallr approx. 38 com/year. Tenvperature:
January, 16.5°/295°C, July, &5'/145°C, Ter-
vain: small, flat suburban park, with fall frees sur-
rounding clearing, Sojl: Edwardsiown Associstion;
red-hrown loam. Vegetation: savannah woodland
af River Red Gums—Eucaolyprus camaldulensis
Dezhnh —"i= confined to grey-brown podsols on
the slopes and ridges and allovial soils in the
vallgys, Doth soils being rich in PuO); and gitrogen
and having hgh water relations”™ (Specht & Perry
1948): understorey of grass amongst patches of
Fucwlypris litter, Samples fram patches of litler
under River Red Gums,

Cogsta! Sire Location: “Pinery”, Grange Goll
Course, near coast of Adelaide Plain, approx, 1.3
km from 1he ses, Auvsiralian Map Gnid co-ar-
dimales: 271310 m E/6137040 m N, mop no,
§328-36-m, Dept. of Linds, Adclaide. Height
above sea level: 1-3D0 m. Rainfall; appros, 43
cm/years “greens” adlificially watered. Tempera-
jure; January, 15°/28°C: July 6.57/15°C Ter-
rain! nland relicts of coastal dunes formed in
Pleistocene Period, modified 1o a golf course. Seil:
Qsborne Association; culcureous sund in which the
soluble ealeium bicarbonale has been leached o
lower homzons, Vepetation: low woodlund of
Native Pines—Callitvis preissii Mig.—with under-
storey of moss and sparse grass. on dune Tidges,
amongst artificiol  grass greens: “"a ‘degruded”
climax plunt cammunity characteristic of infertile.
nen-colcareous, sandy  soils”  {(Specht  1972),
Sumples from moss mats under Native Pines,



